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[57] ABSTRACT

A luggage door unlocking device for a vehicle by
which a luggage door of vehicle can be unlocked with-
out using an unlocking key 1is disclosed. The device
includes a portable transmitter for generating an un-
locking signal, a receiver which is mounted on a vehicle
for receiving and discriminating the unlocking signal
when the transmitter approaches the receiver and a
luggage door unlocking mechanism for operating an
unlocking mechanism of the vehicle when the receiver
recetves the unlocking signal. The transmitter has a
walk detector for detecting the periodical vibrations
when the person carrying the transmitter is walking
which generates a walk detecting signal. Also, a switch
turns on or off upon receiving the walk detecting signal
from the walk detector. In the luggage door unlocking
device, the transmitter having the switch which is
turned off upon receiving the walk detecting signal, the
transmitter begins to generate the unlocking signal just
after the person carrying the transmitter stops walking

so that the luggage door is automatically unlocked just
after he stops walking.

12 Claims, 11 Drawing Figures
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1
LUGGAGE DOOR UNLOCKING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to a luggage door un-
locking device for a vehicle, which can unlock a lug-
gage door of the vehicle, particularly a trunk lid with-
out using an unlocking key.

The device of this type has a portable transmitter for
generating an unlocking signal, and a receiver which is
mounted on a vehicle body for receiving the unlocking
signal generated by the transmitter when the transmitter
approaches the vehicle, and an unlocking means for
operating an unlocking mechanism of the trunk lid
when said receiving means receives the unlocking sig-
nal.

According to the device of this type, the trunk lid can
be automatically unlocked at the time when the person
carrying the transmitter approaches the trunk hd.
Therefore, when both hands are full luggage, the trunk
lid can be unlocked without using a key.

However, this conventional luggage door unlocking
device has a problem.

Namely, the portable transmitter of the conventional
unlocking device uses a storage battery or a dry battery
as an electric source. When the driver or the like of the
vehicle goes out of the vehicle while carrying the trans-
mitter, the switch of the transmitter 1s automatically or
manually turned on. Therefore, when the person carry-
ing the transmitter is away from the vehicle for a long
period of time, the consumption of electric source is
increased.

. From the above circumstances, a luggage door un-
locking device of which the consumption of electric
source 15 small, has been required.

SUMMARY OF THE INVENTION

The luggage door uniocking device of the present
invention includes a portable transmitter provided with
an electric source and a transmitting means for generat-
ing an unlocking signal, a receiving means which is
mounted on a vehicle for receiving and discriminating
the unlocking signal from the transmitting means when
the transmitter approaches the receiving means, and a
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luggage door unlocking means for operating an unlock-

ing mechanism of the vehicle when the receiving means
recetves the unlocking signal.

The transmitter further includes a walk detecting
means for detecting the periodical vibrations due to
walking of the person carrying the transmitter and gen-
erating a walk detecting signal; and a switch which is
operated upon recerving the walk detecting signal from
the walk detecting means.

When the person carrying the transmitter returns to
his vehicle after making purchase and enters into a
predetermined unlocking signal receivable range
formed about the receiving means, the luggage door 1s
automatically unlocked immediately before or after he
stops walking.

Namely, in the luggage door unlocking device pro-
vided with a transmitter having a switch which 1s
turned on upon receiving the walk detecting signal, the
luggage door 1s automatically unlocked before the per-
son carrying the transmitter stops walking. In the lug-
gage door unlocking device provided with a transmitter
having a switch which is turned off upon receiving the
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walk detecting signal, the luggage door 1s automatically
unlocked just after the person stops walking.

The transmitter having a switch which 1s turned on
upon receiving the walk detecting signal can be pro-
vided with a timer circuit for continuing the *“on” state
of the switch for a predetermined short period of time
after the walk detecting signal is terminated. In this
transmitter, the luggage door is unlocked when the
person carrying the transmitter approaches the receiv-
ing means of the vehicle and stops walking.

Thus, an object of the present invention is to provide
a luggage door unlocking device having a portable
transmitter and a receiver mounted on a vehicle, this
device automatically unlocking the luggage door when
the person carrying the portable transmitter approaches
close to the recetver.

Another object of the present invention is to provide
a luggage door unlocking device of which the electric
power consumption is small.

Still another object of the present invention is to
provide a luggage door unlocking device of which the
electric source consumption 1s reduced by stopping the
electric power supply to the transmitter when the per-
son carrying the transmitter walks or stops walking
outside of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view showing the state where the luggage
door unlocking device of the present invention is used;

FIGS. 2 to 5 illustrate a first embodiment of the lug-
gage door unlocking device according to the present
invention;

FIG. 2 is a front view of a walk detector;

FIG. 3 15 a side view of the walk detector;

FIG. 4 15 an electric circuit diagram of a portable
transmitter;

FIG. 5 1s a view showing the construction of a receiv-
Ing means;

FIG. 6 1s a front view of a walk detector of a second
embodiment of the luggage door unlocking device ac-
cording to the present invention; |

FIG. 7 1s a side view of the walk detector shown in
FIG. 6;

FIG. 8 is a front view of a walk detector of a third
embodiment according to the present invention;

FIG. 9 is a side view of the walk detector shown in
FIG. §;

FIG. 10 is an electric circuit diagram of the walk
detector of a third embodiment; and

FIG. 11 1s an electric circuit diagram of a portable
transmitter of a fourth embodiment of the luggage door
unlocking device according to the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

FIG. 1 shows the state where the luggage door un-
locking device of the present invention is used. A trans-
mitter 1 for transmitting a predetermined magnetic
unlocking signal i1s carried by a driver. A magnetic
sensor 2 is installed in the rear portion of a vehicle. The
reference numeral 3 designates a box which is installed
in a trunk room A for accomodating the transmitter 1.
The box 3 1s provided with circuitry for receiving the
magnetic uniocking signal and operating an unlocking
mechanism 4.

FIGS. 2 to S illustrate a first embodiment of the lug-
gage door unlocking device according to the present

Invention.
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FIGS. 2 and 3 illustrate a walk detector 5. The walk
detector S 1s installed within the transmitter 1 shown in
FIG. 1. An insulating base plate 51 is positioned so as to
extend in a substantially vertical direction when the
transmitter 1 is put into a pocket of the driver 1. A
support rod 52 made of conductive material 1s attached
- to the upper portion of the base plate 51. To the support
rod 52, one end of a spring 83 i1s connected. To the other

end of the spring 33, a conductive weight 54 is con-
nected. The weight 54 acts as a pendulum which rocks
due to walk of the driver. In the center of the weight 54,

an elhiptical hole 54a 1s formed for inserting a guide
shaft 55, one end of which is secured to the base plate
51, thereinto. The guide shaft 55 guides the weight 54 so
that it only rocks in the directions of arrows in FIG. 3.
A conductive rod member 544 1s attached to the weight
54 so as to project beneath it. A conductive stopper rod
56 of which the top end portion is bent like a letter L, 1s
attached to the base plate 51. Due to the rocking move-
ment of the weight 54, the rod member 544 attached to
the weight 54 1s periodically abutted on the bent end
portion of the stopper rod 56.

To both the support rod 52 and the stopper rod 56,
one end of each of the lead wires 57a, 576 1s connected.
When the rod member 545 is abutted on the stopper rod
56, the lead wires 57a, 57b are electrically connected to
each other. Therefore, the stopper rod 56 and the rod-
shaped member 544 form an electric contact 3a.

- FIG. 4 1llustrates a transmitting circuit for a portable
-~ transmitter 1. The transmitting circuit is constructed so
“that the electric power supply from the electric source
18 stopped when the driver stops walking. The transmit-
~ting circuit of FIG. 4 includes an electric source 11 such
as a battery, a toggle switch 12 for switching on or off
the electric source, a limit switch contact 13 which
opens when the transmitter 1 1s accomodated within the
-box 3 shown in FIG. 1, a transistor 15 to be used for
~switching, a flip-flop 141 composed of NAND gates, an
oscillator 143, a binary counter 144, a transmitting coil
~146 and a transistor 147. The binary counter 144 counts
‘the clock pulse which 1s supplied from the oscillator 143
to the CL terminal of the binary counter 144 when the
input signal of the R terminal is 0 state, and generates
output signals at the output terminals Q1, Qg, Q1o.

The electric contact Sa formed by the stopper rod 56
and the rod member 545 of the walk detector 5 is con-
nected to the flip-flop 141 through the lead wires 57a,
57b and generates a walk detecting signal which is on or
off in response to the walk of the person carrying the
transmitter 1.

The binary counter 144 acts as a timer for continuing
the walk detecting signal which is on or off in response
to the walk of the person carrying the transmitter 1 and
continuing the supply of electric current to the trans-
mitting coil 146 for a while after the person carrying the
transmitter 1 stops walking.

As shown 1n FIG. 5, the magnetic sensor 2 is formed
by winding an exciting coil 22 along the annular portion

of an annular magnetic core 21 and winding a detecting

cotl 23 in the radial direction of the magnetic core 21.
The coils 22, 23 are connected to a receiving circuit 31
which 1s provided within the box 3 shown in FIG. 1.
The receiving circuit 31 1s electrically connected to a
signal discriminating circuit 32. The signal discriminat-
ing circuit 32 generates an unlocking signal when the
signal from the receiving circuit 31 is received. The
signal descriminating circuit 32 is electrically connected
to a driving circuit 33. The driving circuit 33 supplies a
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driving signal to the unlocking mechanism 4 shown in
FIG. 1 when the driving circuit 33 receives the unlock-
ing signal from the signal discriminating circuit 32. In
FIG. §, the reference numeral 41 designates an electro-
magnetic coil provided in the unlocking mechanism 4.
The electromagnetic coil 41 operates an actuator for
unlocking the trunk lid upon receiving the driving sig-
nal from the driving circuit 33. The reference numeral 6

designates a contact of a key switch, which 1s turned on
when an engine is stopped, the reference numeral 7
designates a trunk open switch which is provided near

a driver’s seat, and the reference numeral 8 designates a
battery mounted on a vehicle.

In operation, when the trunk open switch 7 is closed,
voltage 1s directly applied to the electromagnetic coil 41
from the battery 8 so that a trunk lid is unlocked. When
the transmitter 1 is taken out of the box 3 which is in-
stalled in the trunk room in the state that the toggle
switch 12 shown in FIG. 4 is closed, the limit switch

contact 13 1s closed.
When the person carrying the transmitter 1 starts to

walk, the contact 5a of the walking detector 5 is closed
with a period corresponding to that of the rocking
movement of the weight 54 so that the flip-flop 141 is
reset and the output signal of the flip-flop 141 is turned

0 state so that the transistor 15 is turned ON. As a
result, electric current is supplied to the transmitting
coil 146 from the battery 11. At this time, the oscillator
143 starts to oscillate and supplies clock pulse signal to
the counter 144. Then, from the output terminals Q; on
the side of LSB and Q¢ on the side of MSB of the
counter 144, output signals are generated with a prede-
termined period, respectively. The NOR gate 145 opens
upon receiving the output signal from the terminal Qs.
While the NOR gate 145 opens, the output signal from
the terminal Q; is supplied to the transistor 147 so that
the transmitting coil 146 is excited to generate magnetic
signal M. | |

When the output terminal Qg on the side of MSB of
the counter 144 generates a count-up output signal, the
flip-flop 141 is set so that the output signal thereof is
turned 1 state. As a result, the transistor 15 is turned
OFF to temporarily stop the electric current from being
supplied to the transmitting coil 146.

If the person carrying the transmitter 1 is walking at
this time, the contact Sz of the walk detector 3 is closed
due to the rocking movement of the weight 54 so that
the flip-flop 141 is reset at once. As a result, electric
current is supplied to the transmitting coil 146 so that
the transmitting coil 146 regenerates a magnetic signal

While the person carrying the transmitter 1 stops
walking, the flip-flop 141 remains set upon receiving the
count-up output signal. Therefore, the magnetic signal
M 1s not generated by the transmitting coil 146.

Namely, the transmitting coil 146 continues generat-
ing a magnetic signal M for a predetermined period
from the time when the contact Sa of the detector 5 is
closed due to the rocking movement caused by the walk
of the person carrying the transmitter 1 until the time
when the terminal Qo of the counter 144 acting as a
timer generates a count-up output signal. Therefore,
when the person carrying the transmitter 1 stops walk-
ing for a period over a predetermined period, the gener-
ation of magnetic signal M is stopped.

When the person carrying the transmitter 1 in his

pocket returns to his car after making a purchase, for

example, and enters into the sensing area of the mag-
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netic sensor 2, a magnetic signal M from the transmitter
1 reaches the magnetic sensor 2.

Thus, the transmitter 1 continues generating a mag-
netic signal M for a while after he stops walking.’

When the magnetic signal M reaches the exciting
magnetic field generated by the exciting coil 22, the
detecting coil 23 generates a receiving signal in re-
sponse to the magnetic signal M. The receiving signal is
detected by the receiving circuit 31 and is discriminated
by the signal discriminating circuit 32. If the receiving
signal 1s the same as a predetermined signal, the electro-
magnetic coil 41 is excited through the driving circuit
33 so that the trunk lid i1s unlocked.

According to the unlocking device of the first em-
bodiment, when the person carrying the transmitter 1
does not walk, the electric power supply from the elec-
tric source of the transmitter 1 is stopped even though
the toggle switch 12 is closed. Therefore, the consump-
tion of the electric source can be minimized.

In the first embodiment, a timer for continuing the
supply of electric current to the transmitting coil 146 for
a while after the person carrying the transmitter 1 stops
walking can be separately provided from the timer for
shaping the on-off walk detecting signal into a continu-
ous signal. In addition, the former timer can be omitted.
In this case, the receivable range of the magnetic sensor
2 1s enlarged, for example so that the magnetic sensor 2
can detect the unlocking signal when the person carry-
ing the transmitter 1 1s on the way to the magnetic
sensor 2.

FIGS. 6 and 7 1illustrate a second embodiment of the
luggage door unlocking device according to the present
invention. In the second embodiment, a guide member

55’ 1s inserted into a hole 54a formed in the weight 54 of

the walk detector 5. One end of the guide member 55 is
fixed to the base plate 51 while the other end of the
guide member 55’ is formed into a circular stopper por-
tion. In the side surface of the weight 54, a magnet 10 is
embedded. Within the magnetic field of the magnet 10
which rocks with the weight 54 in the directions shown

-~ by arrows 1 FIG. 7, a lead switch 9 is provided. Both

ends of the lead switch 9 are connected to conductive
support rods 58, 89 respectively, each of which projects
from the base plate 51. To each of the support rods 58,
39, one end of each of the lead wires 57q, 57b is con-
nected.

The lead switch 9 opens and closes due to the rocking
movement of the magnet 10 caused by the walk of the

person carrying the transmitter 1. The contact signal of

the lead switch 9 is supplied to the transmitting circuit
(shown in FIG. 4) of the transmitter 1 through the lead
wires 57a, §7b.

The device of the second embodiment has operation
etffect substanttally equal to that of the first embodi-
ment.

FIGS. 8 to 10 illustrate a third embodiment of the
luggage door unlocking device according to the present
invention. In FIGS. 8 and 9, the weight 54 of the walk
detector 3 1s provided with an electrode plate S4c which
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projects downward. Electrode plates 174, 176 each of 60

which i1s coated with insulating material are provided so
as to be opposed to each other through a space. The
electrode plate 54¢ enters into and goes out of the space
formed between the electrode plates 174, 175 due to the
rocking movement of the weight 54. To each of the
electrode plates 17a, 17b, one end of each of the lead
wires 20q, 206 1s connected. To the support rod 52, a
lead wire 20c 1s connected. The lead wire 20c is electri-
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cally connected to the electrode plate 54¢ through the
spring 33 and the weight 54. The electrode plates 17a,
176, 54c are connected to the electric circuit shown in
FIG. 10 through the lead wires 20a, 20b, 20c¢, respec-
tively.

In FIG. 10, inverters 201, 202, 203, 204 compose an
oscillating circuit. The oscillating frequency of the os-
cillating circuit is decreased as the electrostatic capacity
between the electrode plates 174, 175 is increased.

The electrostatic capacity is small when the electrode
plate 54c 1s positioned between the electrode plates 174,
176 and 1s large when the electrode plate 54¢ is not
positioned therebetween. Therefore, the oscillation
frequency of the oscillation circuit, namely, the output
frequency of the inverter 204 varies as the position of
the electrode plate S4c¢ relative to the electrode plates
17a, 17b varies.

A resistor 2085, a condensor 206, an inverter 207 and a
NAND gate 208 compose a frequency discriminating
circuit in FIG. 10. When the output frequency of the
inverter 204 is increased over a predetermined fre-
quency, the output signal of the NAND gate 208 is
turned “1” state and a transistor 211 is turned ON. The
switching transistor 211 is connected to the transmitting
circuit (shown in FIG. 4) of the transmitter 1 by means
of the lead wires 574, 57b.

When the electrostatic capacity between the elec-
trode plates 174, 176 varies due to the rocking move-
ment of the electrode plate 54¢ (in the directions shown
by arrows in FIG. 9) caused by the walk of the person
carrying the transmitter 1, the output frequency of the
inverter 204 periodically varies in accordance with the
rocking movement of the electrode plate 54¢c. As a re-
sult, the transistor 211 is repeatedly turned ON and
OFF.

The third embodiment has operation effect substan-
tially equal to that of the first embodiment.

FIG. 11 illustrates a transmitting circuit of a fourth
embodiment of the present invention. The transmitting
circuit of the fourth embodiment, stops the electric
power supply from the electric source of the transmitter
1 while the person carrying the transmitter 1 walks. The
reference numeral 181 designates an oscillator, the ref-
erence numerals 182, 185 designate counters and the
reference numeral 183 designates a flip-flop composed
of NOR gates.

While the person carrying the transmitter 1 walks,
the contact Sa of the walk detector § 1s periodically
closed so that the counter 182 acting as a timer is peri-
odically reset and the output signal of the flip-flop 183 is
turned to a 1 state. As a result, the transistor 15 is
turned OFF so that electric power supply to the trans-
mitting coil 146 1s stopped.

When he stops walking, the contact 5S¢ remains open
so that the input signal of the terminal R of the counter
182 remains at a 0 state. As a result, the counter 182
generates a count-up output signal from the output
terminal Qp; thereof. Therefore, the output signal of the
flip-flop 183 1s turned toa 0 state so that the transistor
15 1s turned ON. As a result, the electric power supply
to the transmitting coil 146 is started and the transmit-
ting cotl 146 1s excited by the signals supplied from the
output terminals Q1, Qg of the counter 185 so that the
magnetic signal M is generated by the transmitting coil
146. The count-up period of the counter 182 is made
longer than the walk period of the person carrying the
transmitter 1.
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Therefore, when the transmitter 1 1s put in the pocket
or the like of a driver or the like enters into the sensing
range of the electric sensor 2 when thereafter he stops
walking, the transmitter 1 generates a magnetic signal
M so that the trunk lid 1s unlocked.

As described above, the luggage door unlocking de-
vice of the present invention detects the rocking move-
ment of the transmitter due to the walk of the person
carrying the transmitter and automatically stops the
electric power supply from the electric source of the

transmitter while he walks or stops walking. Therefore,

the consumption of electric source, which is increased
while the person carrying the conventional transmitter

1s away from his car for a long period of time, can be
extremely reduced.

What is claimed 1s: |

1. A luggage door unlocking device for a vehicle,

comprising:

a portable transmitter comprising:

(a) an electric source,

(b) walk detecting means for detecting perlodlc vibra-
tions caused by the walking of a person carrying
said transmitter and generating a walk detecting
signal indicative thereof,

(c) an electric source switch which changes state
upon receiving the walk detecting signal, and

(d) transmitting means, responsive to said source
through said switch, for generating an unlocking
signal in response to said state change of state of
sald source switch:

said portable transmitter having a limited transmis-
sIOn range:

receiving means mounted on the vehicle for receiving
the unlocking signal wheéen said receiving means 1s
within said range of said transmitter; and

unlocking means for operating an unlocking mecha-
nmsm of a luggage door of the vehicie when said
receiving means receives the unlocking signal.

2. A luggage door unlocking device according to

claim 1, wherein: |
said transmitting means includes an electromagnetic
coil for generatmg a magnetic unlocking signal;
and

sald receiving means includes a magnetic sensor for
receiving the magnetic unlocking signal generated
by said transmitting means. -

3. A luggage door unlocking device according to

claim 1, wherein:

said electric source switch is turned on upon receiv-
ing the walk detecting signal; and

said transmitter further comprises

a timer which initiates a timing sequence when said
walk detecting means stops generating the walk
detecting signal and keeps said electric source
switch on until a predetermined time expires.

4. A luggage door unlocking device according to

claim 1, wherein:

the walk detecting signal generated by said walk
detecting means 1s a signal which is periodically on
and off and of which the state changes simulta-
neously with the periodic vibrations due to the
walk of the person carrying said transmitter.

5. A luggage door unlocking device according to

claim 4, wherein:

said walk detecting means comprises:

a pendulum which rocks due to the periodic vibra-
tions caused by the walk of the person carrying
sald transmitter; and

5

10 -

15

20

25

30

35

40

43

50

23

60

65

8

switching means for generating the periodic signal

corresponding to the rocking movement of said
pendulum.

6. A luggage door unlocking device according to
claim 5, wherein:

said sw1tch1ng means comprises a first switch contact

provided in said pendulum, and a second switch

contact provided in the path of said pendulum to be

in contact with said first switch at a point 1n the

path of the pendulum.
7. A luggage door unlocking device according to

claim 5, wherein:
said switching means comprises a permanent magnet
provided 1n said pendulum, and a Jead switch pro-

vided along the path of said pendulum and which
changes state when said pendulum is positioned at
a predetermined rocking position. |
8. A luggage door unlocking device according to
claim 5, wherein:
said switching means comprises a first electrode pro-
vided in said pendulum, a second electrode which
1s provided along the path of said pendulum op-
posed to said first electrode, a RC (Resistor-
Capacitor) oscillating circuit connected to said first
and second electrodes for generating an output
signal having an oscillation frequency which
changes due to the capacitance change of a capaci-
tor formed by said first and second electrodes, said
capacitance change being caused by the rocking
movement of said pendulum, and a transistor
which conducts when the oscillation frequency of
sald oscillating circuit is within a range of predeter«-
mined frequencies.
9. A luggage door unlocking device according to
claim 3, wherein:
the walk detecting signal generated by said walk
detecting means is a signal which is periodically on
and off and of which the state changes simulta-
neously with the periodic vibrations due to the
walk of the person carrying said transmitter;
the set time of said timer is longer than the period of
said vibrations; and
sald timer 1s reset upon receiving the walk detectmg
signal.
10. A luggage door unlocking device according to
claim 4, wherein:
saild electric source switch is turned off upon receiv-
ing the walk detecting signal; and
said transmitter further comprises
a timer for forming a continuous signal based on the
walking detecting signal, said timer being, reset in
every vibratory period of said walk detecting sig-
nal and said timer keeping said electric source
switch off until the set time which 1s longer than
the period of vibrations expires.
11. A device as in claim 1 wherein said electric source
1s a battery.
12. An automatic door unlocking dewce comprising:
a portable transmitter including:
(a) pendulum means for oscillating in response to
movement of a person;
(b) means for detecting said movement of said pendu-
lum means;
(c) transmitter means for transmitting a signal; and
(d) power source means for applying power to said
transmitter means when said movement 1s detected
by said means for detecting;
receiver means for receiving said signal and produc-
ing a signal indicative thereof:
unlocking means electrically coupled to said receiver
means for unlocking said door when based on said

indicative signal from said receiver means.
® % % s %
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